I investigated sleeping problems, sleep duration and associated factors in a national probability sample of older South Africans who participated in the Study of Global Ageing and Adult Health (SAGE) in 2008.
Methods
A national population-based cross-sectional study with a sample of 3 840 persons aged ≥50 years was conducted in SA in 2008. The SAGE two-stage probability sample design yielded national and sub-national estimates to an acceptable precision at provincial level, by locality type (urban and rural) and population group (black, coloured, Indian/Asian and white). The first stage of sampling was the selection of primary sampling units (PSUs), using the 2002 Human Sciences Research Council (HSRC) master sample as the sampling frame. The master sample is a probabilistic sample of 1 000 enumeration areas (EAs) drawn from the South African National Census, conducted by Statistics South Africa (SSA) in 2001. An EA is the smallest geographical unit allocated to a single enumerator during census enumeration. It constitutes a small piece of land for an enumerator to cover to administer a questionnaire during a national population census. The size of most EAs is between 100 and 250 visiting points (VPs). A VP is a separate (non-vacant) residential stand, address, structure or flat in a block of flats or homestead. It is a dwelling and therefore often, but not always, corresponds to a household. For the SAGE study, 600 EAs were drawn from the master sample and used as PSUs. This stage of selection was done centrally at the HSRC. The master sample was stratified by province, residence and race, and the EAs were then selected with a probability proportional to size, with the estimated number of people aged ≥50 years in each EA as a measure of size. Therefore, EAs with a larger number of people aged ≥50 years had a higher chance of being selected.
The second stage of the sample design was the selection of VPs -in this case, households -which formed the secondary sampling units. This stage involved plotting the locations of households on geo-referenced aerial photograph maps of urbanised areas. From these photographs, the co-ordinates of each household in the selected EAs were extracted (using ArcView 3.3 geographical information system software) and used to create a list of households. The household list was updated as necessary after a field visit. Once households had been systematically selected from the updated listing, Garmin eTrex global positioning system (GPS) receivers were used to navigate to the households.
The individual response rate among those aged ≥50 years was 77%. The global SAGE survey was carried out in South Africa in partnership between the National Department of Health (DoH), the HSRC and the World Health Organization (WHO). The study was approved by the HSRC Research Ethics Committee and the National DoH.
Measures Sleeping problems and duration
The prevalence of sleeping problems was estimated based on the question: 'Overall in the last 30 days, how much of a problem did you have with sleeping, such as falling asleep, waking up frequently during the night, or waking up too early in the morning?' Response options ranged from 1 (none) to 5 (extreme/cannot do). Sleeping problems were defined by the response to this question with 'severe' or 'extreme/cannot do' . The survey also included two questions about self-reported hours of sleep in the preceding two nights: 'How many hours (and minutes) did you sleep?' This was a closed question in which interviewees had to report the number of hours and minutes. Information available did not allow distinction between sleep duration in the night and during the daytime. To capture possible non-linear associations between sleep duration and its associates, we followed a similar categorisation used by previous studies and classified sleep hours into ≤6, 7 -8, 9, and ≥10 h/day. 20 The category of 7 -8 h/day was used as reference to allow for comparison with earlier studies on older adults. 6, 20 This reference category was chosen because some studies reported that those who slept 7 -8 h usually had the lowest mortality risk.
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Depression
Symptom-based depression in the 12 months preceding recruitment was assessed based on the World Mental Health Survey version of the Composite International Diagnostic Interview. 22 The diagnosis of depression was based on the ICD-10 Classification of Mental and Behavioural Disorders: Diagnostic Criteria for Research (DCR-10) 23 and was derived from an algorithm accounting for reported symptoms of depression during the preceding 12 months. 24 In addition, the ones who responded affirmatively to the question, 'Have you ever been diagnosed with depression?' were added to the symptom-based depression.
Blood pressure
Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured in triplicate on the right arm or wrist of the seated respondent using an automated device. The average of the last 2 readings was used. In accordance with the Seventh Report of the Joint National Committee of Prevention, Detection, Evaluation, and Treatment of High Blood Pressure, 25 individuals with a SBP ≥140 mmHg and/or a DBP ≥90 mmHg and/or who reported the current use of anti-hypertensive medication were considered to be suffering from high blood pressure.
Tobacco use
Lifetime tobacco use was assessed with the question: 'Have you ever smoked tobacco or used smokeless tobacco?' . Lifetime tobacco users were asked: 'Do you currently use (smoke, sniff or chew) any tobacco products such as cigarettes, cigars, pipes, chewing tobacco or snuff?' . The response options were: 'yes, daily'; 'yes, but not daily'; and 'no, not at all' . These questions were based on the WHO Guidelines for Controlling and Monitoring the Tobacco Epidemic.
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Alcohol use
Lifetime alcohol use was assessed with the question: 'Have you ever consumed a drink that contains alcohol (such as beer, wine, spirits, etc.)?' . Response options were: 'yes' or 'no, never' . Lifetime alcohol users were asked about current alcohol use in the preceding month, and current alcohol users were asked 'During the past 7 days, how many drinks of any alcoholic beverage did you have each day?' Risky alcohol use was defined as 10 or more alcoholic drinks in the past week.
Cognitive impairment
Cognitive impairment was defined as severe or extreme difficulty concentrating or remembering things in the past 30 days.
Height and weight
Body mass index (BMI) -weight (kg) divided by height (m) squaredwas used as an indicator of obesity (defined as a BMI ≥30 kg/m 2 ).
Physical activity
Physical activity was measured using the General Practice Physical Activity Questionnaire (GPAQ). The GPAQ gathers information on physical activity at work, travel to and from places, and for recreation, as well as on time spent being inactive. It also assesses vigorous and moderate activities performed at work and for recreation. I recorded the number of days per week spent on different activities and time spent in a typical day for each activity. 27 In addition to the total minutes of activity, the activity volume was computed by weighing each activity type by energy requirement in metabolic equivalents (METs). One MET was defined as the energy cost of sitting quietly, equivalent to a calorie consumption of 1 kcal/kg/h. An MET minute showed the total activity volume on a weekly basis, calculated by multiplying the time spent on each activity per Total physical activity was calculated as the sum of total moderate, vigorous and transport-related activities per week. Number of days and total physical activity MET minutes per week were used to categorise respondents according to low, moderate, and high levels of activity:
• High -vigorous-intensity activity on ≥3 days, achieving ≥1 500 MET min/week; or ≥7 days of any combination of walking, moderate or vigorous intensity activities, achieving ≥3 000 MET min/week. • Moderate -not meeting the criteria for 'high' activity, but meeting any of: ≥3 days of vigorous-intensity activity of ≥20 min/day; ≥5 days of moderate-intensity activity or walking of ≥30 min/day; or ≥5 days of any combination of walking, moderate or vigorous intensity activities achieving ≥600 MET min/week. • Low -not meeting criteria for high or moderate activity, including physical inactivity.
Moderate and high levels of physical activity were collapsed in further analysis.
27
Social cohesion
Social cohesion was measured by asking respondents how often they had engaged in 9 activities in the preceding 12 months (e.g. attended any group, club, society, union or organisational meeting). Response options ranged from 1 (never) to 5 (daily). Cronbach's alpha for this social cohesion index in the sample was 0.73.
QoL
QoL was assessed with the WHOQol-8 instrument containing 8 items empirically derived from the WHOQOL-Bref. 28 The summative model was used producing an index. Cronbach's alpha for the WHOQol-8 was 0.85 in this sample.
Economic status
A random-effects probit model was used to identify indicator-specific thresholds, representing the point on the wealth scale above which households are likelier to own a given asset than not, and enabling estimation of an asset ladder. These threshold estimates, combined with actual asset ownership for given households, were used for an estimate household-level wealth, which was used to create wealth quintiles.
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Chronic conditions
Other chronic conditions such as arthritis, stroke, angina, asthma, chronic lung disease and diabetes were assessed by self-report.
Data analysis
The data, captured with CSPro and analysed with STATA software (version 10), were weighted using post-stratified individual probability weights based on the selection probability at each stage of selection. Individual weights were post-stratified by province, sex and age, according to the 2009 SSA medium mid-year population estimates (http://www.statssa.gov.za/publications/P0302/P03022009.pdf ). Weights were not normalised. Outliers were removed after boxplot analyses. Computed estimates and odds ratios (ORs) were reported with 95% confidence intervals (CIs). A double-sided p-value of 0.05 used as the cut-off for statistical significance. Associations between key outcomes of overall cognition and sociodemographic, social and health variables were evaluated with ORs. Unconditional multivariable logistic regression was used to evaluate the effect of explanatory variables on the key outcome of sleeping problems (binary-dependent variable). All variables statistically significant at p<0.05 in bivariate analyses were included in the multivariable models. Here weighted percentages are reported. The sample size refers to the number of participants asked the target question. The reported 95% CIs and p-values were adjusted for the multi-stage stratified-cluster sample design. Multinomial logistic regression analysis was used to estimate associations between 30 In this analysis, the sleep duration was simultaneously compared with the independent reference category (7 -8 h of sleep). To reduce possible bias in our data analysis and inference due to missing items (although only about 2.5% of the data are missing for key variables), I imputed missing values with the variable mean for continuous variables, and with the mode of the variable for categorical variables.
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Results
Sample characteristics and sleeping problem and duration
The total sample included 3 840 South Africans aged ≥50 years; 44.1% men and 55.9% women. The most prevalent population group was black (74%); and 49.9% were aged 50 -59 years. The education of most participants (71.6%) was lower than secondary school level and almost two-thirds (64.9%) lived in an urban area. A very large proportion had hypertension (77.3%), 24.7% arthritis, 5.8% depression combining self-ported diagnosed depression and symptom reporting, 9.2% had diabetes, 8.3% were cognitively impaired and 46.7% were obese. In addition, 4.0% had had a stroke, 5.2% angina, 4.9% asthma and 2.9% chronic lung disease. Over half (60.5%) engaged in low physical activity, 20.4% were daily tobacco users, and 3.7% were risky alcohol users. The mean social cohesion score was 22.1, and 38.1% rated their QoL as high. Almost 1/10 (9.1%) participants reported a current sleeping problem. The average number of self-reported hours of sleep was 8.6 (SD ±2.1), with 11.6%, 45.1%, 20.0%, and 23.5% of participants reporting ≤6, 7 -8, 9, and ≥10 h (weighted), respectively ( Table 1) .
Predictors of sleeping problem
In univariate analysis, being female, not having secondary education or higher, depression, asthma, chronic lung disease, cognitive impairment, daily or almost daily tobacco use, lack of social cohesion and moderate or severe activity limitations were associated with having a current sleeping problem. In multivariable analysis, depression, cognitive impairment, lack of social cohesion, and moderate or severe activity limitations were associated with having a current sleeping problem ( Table 2) .
Predictors of short and long sleep duration
In terms of sociodemographic variables, white, coloured or Indian/ Asian ethnicity was associated with short sleep duration. An age of 60 -79 years and lower wealth were associated with long sleep duration (Table 3 ). In terms of health variables, daily tobacco use and moderate and severe activity limitations were associated with short sleep duration, and hypertension, being a risky drinker and lower health-related QoL were associated with long sleep duration ( Table 4) .
Discussion
The overall prevalence of current sleeping problems in this national sample of older South Africans was 9.1%. These rates are similar to that found in other studies in low-and middle-income countries, 3 including South Korea and Taiwan, 32 but lower than in a large study of INDEPTH sites from eight Asian and African countries (16.6%). 33 The average number of self-reported hours of sleep was 8.6, with 11.6%, 45.1%, 20.0%, and 23.5% reporting ≤6, 7 -8, 9 , and ≥10 h, respectively. This duration seemed longer than that found in other studies, with a mean of 7 -7.5 h and a larger group (≥30%) with short sleep duration. 6, 19 Consistent with other studies, 3,17 depression, cognitive impairment, lack of social cohesion and moderate or severe activity limitations were associated with a current sleeping problem. Depression has been found in several studies to be a risk factor for sleep disturbances. 33, 34 Unlike in certain other studies, 3, 6, 7, [9] [10] [11] [12] 14 gender, age, socioeconomic status, population group, urban residence, health behaviour (tobacco use, alcohol use and physical activity) and chronic conditions were not found to be associated with sleeping problems.
In terms of sociodemographic and health variables, white, Indian/ Asian and coloured ethnicity, daily tobacco use and moderate and severe activity limitations were associated with short sleep duration. Among participants aged 60 -79 years, lower wealth, hypertension, being a risky drinker and lower health-related QoL were associated with long sleep duration. Other studies also found lower healthrelated QoL to be associated long sleep durations. 18 Several large studies have associated both short and long average sleep durations with an increased prevalence of hypertension, particularly at the extreme of less than 6 h/night in adults, 35 but in other studies this was not the case. 36 Unlike other studies, 6,19 in this study, poorer health status, obesity, insomnia, organic disease, lack of physical exercise and lower education were not associated with a relatively shorter or longer sleep duration.
Study limitations
This study had several limitations. Firstly, the self-report of health variables such as sleeping problem and duration, depression symptoms, tobacco or alcohol use should be interpreted with caution. The characterisation of sleeping problems was based on one broad-sense question and, therefore, the influence of insomnia, excessive daytime sleepiness, sleep-disordered breathing and movement disorder could not be evaluated. 3 These broad-sense criteria might have overestimated the prevalence of sleeping problems, as found previously. 37 Finally, as the data were collected in a cross-sectional survey, we cannot ascribe causality to any of the associated factors. There is an urgent need to conduct longitudinal studies to investigate the causes of poor health and how it is mediated by poor sleep quality in middle-income countries.
Conclusion
There was a significant prevalence of sleeping problems in the sample of older adults in SA. Potential factors associated with the risk for reporting sleeping complaints and extreme sleep duration were related to health, and sociodemographic and lifestyle factors. These findings may assist in prevention strategies to promote a better quality of sleep and subsequent QoL for this population.
